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The reproducibility of QTc changes after
meal intake
Dear Editor,
We read with interest the recent paper (2014) by
Hnatkova et al. [1] titled “QTc Changes after Meal Intake:
Sex Differences and Correlates” published in the Journal
of Electrocardiology.
We are pleased to see that the authors have reproduced
the effect of a meal on QTc which we [2] and others [3] have
previously described and that their figures after the first
meal are remarkably concordant with our data [2]. In a more
recent publication [4], we have reported a subsequent study
demonstrating a clear correlation of QTc changes with
glucose and c-peptide concentrations, but notably none
with insulin which is in agreement with work from other
groups [5].
The apparently confounding results of QTc prolonga-
tion reported by the authors after the second meal arise
from a methodological misinterpretation whereby the
analysis looks at a change from the last data point before
the second meal (the 15th episode), i.e. at a time point when
QTc is still shortened as a result of the previous meal. In
Fig. 2, the authors demonstrate the time course of QTcI
intervals from which they subtracted the individual mean
values. This figure shows a maximum negative change of
around 4–5 milliseconds at around 4 hours after a first
meal (between hours 18 and 19 in Fig. 2). Meals were given
approximately at 14:00 and 19:30 and therefore the last
time point presented (the 16th episode, hour 21 in Fig. 2)
falls approximately 1.5 hours after a second meal. The
QTcI value at that point is very similar to that observed
between 15:00 and 16:00 (the 13th episode), i.e. about
1.5 hours after the first meal. Had the authors correctly
compared that one single ECG time point taken about one
hour after the second meal to the fasting values they would
have found a similar effect to that seen after the first meal;
which is what one would predict one hour after a meal and
when using an individual heart rate correction. Further-
more the analysis assessing the effect after the second meal
is based on one single postprandial time point only, which
in any event is of limited value.
As with any other analytical tool, our method has to be
applied correctly in order to produce a meaningful result.
According to the ICH E14 guideline, “…care should be taken
to perform ECG recordings at time points around Cmax”
(ICH E14, Section 2.2.3; version dated 12 May 2005);
although not required, we regard it as a best practice to have
a minimum of three time points to describe a time profile of
the food effect. A recent publication by Ferber et al. [6]
describes in detail the statistical analyses underpinning this
assay sensitivity test even in situations where a drug effect on
QTc is present at the same time. Thus far, their application
has never failed, provided the clinical trial from which the
data are taken was designed appropriately and sufficient
ECG data are collected at the right time points; i.e. at time
points when an effect can be expected. The same principle
applies to the use of moxifloxacin as a pharmacological
positive control of assay sensitivity: ECG recordings have to
be taken at relevant time points, i.e. when an effect on QTc is
to be expected and where the approximate extent of that
effect is known; the recording at several time points around
Cmax will ensure that the peak effect is not missed.
The main factors that allow the analysis of food effects on
QTc are as follows: firstly, we recommend that a minimum of
three ECG samples are taken during 1.5–4 hours following a
meal; secondly, a carbohydrate-rich meal is to be given in order
to provoke c-peptide release; thirdly, the research participants
are not c-peptide deficient, i.e. type 1 diabetic [5]; and lastly, if
more than one meal is given, subjects should be fasting for at
least 4 hours before the meal used for analysis in order to avoid
collecting a false negative (still shortened after a previous meal)
QTc baseline.
The patterns of QTc shortening arising from using
different heart rate correction formulae have been presented
in our original publication [2]: the use of an individual heart
rate correction (QTcI) shows a 1- to 2-hour delay in the onset
of the QTc shortening and a lesser effect size: 6 ms
compared to Fridericia's correction formula where the
onset is almost immediate and the maximum effect size is
8 ms. However, whichever heart rate correction method is
used, the patterns of food effects on QTc are consistent and
reproducible within each correction method.
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Electrocardiogram in patients with Takotsubo
syndrome versus anterior ST-elevation myocardial
infarction
To the Editor:
I enjoyed reading the paper by Mugnai et al. [1],
published online ahead of print on November 8, 2014, in
the journal, on the electrocardiographic (ECG) differentia-
tion of Takotsubo syndrome (TTS) and anterior ST-segment
elevation (+ST) myocardial infarction (ASTEMI). The
authors compared the first admission ECG of 27 patients
with TTS and 27 patients with ASTEMI, matched by age and
gender (26 postmenopausal women in each cohort), and
concluded that the absence of abnormal Q waves, ST-
depression in lead aVR and the lack of +ST in lead V1 had a
statistically significant higher prevalence in TTS than in
ASTEMI, whereby their combination differentiated TTS
from ASTEMI with a specificity of 95% and a positive
predictive value of 85.7%, but with a sensitivity of only 40%.
The authors did not observe any “significant changes in the
amplitudes of the QRS complexes between the admission ECG
and subsequently recorded ECGs, as previously reported” [2],
but did not report whether the amplitudes of QRS complexes in
the admission ECG (in all leads, or certain lead groups, or lead
aVR) were numerically different, or the prevalence of low
voltage ECG was different, in the 2 cohorts.
This excellent retrospective study of modest size, deriving
from a single center, with a carefully designed protocol,
exhaustive analysis, compelling discussion, and comprehen-
sive comparison with previous relevant literature suggests
that it is very unlikely that one could expect something more
from the ECG, than what it is offered in the authors’ paper
[1]. However is this enough for a truly meaningful and
management-relevant contribution in the expeditious differ-
entiation of TTC and STEMI? Can one make a decision to
obviate the invasive coronary arteriography/contrast left
ventriculography, when faced with a patient (most often a
postmenopausal woman) presenting in a picture of acute
coronary syndrome, due to ASTEMI or TTS? Perhaps the
only other enhancement that one could consider is a
comparison of the admission ECG in a patient suspected of
having TTS, with previous, ideally recent, ECGs recorded in
The overall duration of the QTc shortening is usually
4 hours after a meal and is most pronounced during the
second half of this period when heart rate, concentrations
of glucose and c-peptide are all on the decline. We
explained the 1- to 2-hour delay in QTcI shortening by the
dynamic effects during the immediate postprandial period:
the initial and immediate increase in cardiac output to
supply blood to the intestinal system may be associated
with changes in autonomic tone. The authors report that
they could not find evidence of autonomic modulations in
their data. It may indeed be more appropriate to explain the
observed delay by the antagonistic effects of glucose and
c-peptide: c-peptide and glucose levels rise sharply during
the first hour [4] after a meal; glucose is associated with
QTc prolongation [4,5] on one hand and c-peptide release
shortening QTc on the other hand, balances these effects.
After about one hour after a meal glucose and c-peptide
levels diverge and this allows c-peptide to exert its
full effect on QTc [4]; this then results in a modest
shortening of QTc as a net effect. This has been a consistent
finding in all our studies. The finding of the authors
after the first meal, i.e. the apparent delay of the QTc
shortening, provides a further good illustration of
these mechanisms.
Overall the data shown by the authors are consistent with
the work we have previously published [2,4] and confirm
what, by now, is a solid body of evidence [2–5]. The
suggested non-concordant finding after the second meal is
merely the result of too little data collected at the wrong time
and the choice of an inappropriate baseline to calculate the
effect size.
To the extent the authors have available sufficient
postprandial data to perform a meaningful analysis i.e. after
the first meal only; their work undoubtedly confirms our
work and further confirms the usefulness of this simple
physiological test, for which we are grateful.
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